OOHJI OHEHOYHBIX CPEJACTB IIO JUCHUIIJINHE
IIPHUEM 2020 r.
OOPMA OBYUYEHUS ouHo-3a04HAas

®duszuka 3.1

Hanpapnenue moarotoBku/
CIEIUANTBHOCTh
OO6pazoBarenpHas IporpamMma
(HampaBIEHHOCTH (TIPOdHUIB))

YpoBeHs 00pazoBaHus

Kypc
TpynoeMkocTh B KpeauTax
(3aUeTHBIX eIUHHUIAX)

3aBenyromuit kadeapoi -
pyxoBoautens OEH
PyxoBogutens OOIT
[IpenonaBarens

21.05.02 — IlpuxyiagHas reoorus

I'eonorust HedTH U rasa

I'eonorus HedTH U raza

BBICIICC o6pa30BaHHe - CICOUAJIUTET

2 | cemectp | 4

£2
Wm/ — IITamauuu U.B.
L
AL e

.~ | Ctpoxosa JL.A.

[Trayrun B.O.

2020 r.




1. Poab gucuuminnbl «®@u3uka 3.1» B popMupoBaHuN KOMINIETEHIIHI BHIMYCKHUKA:

DJieMeHT CocraBaswmue pe3yabTaTOB 0CBOCHHS (IeCKPUITOPHI KOMIIETEHIIHI)
00pa3oBaTeIbHOI
P Cemecr | Kon HaumeHoBanue
MPOTrPaMMBbI
P KOMITETEHIIMU KOMITETEHIIMH Kon HanmeHnoBaHnue
(THCUMILINHA,
npakTuka, F'HA)
VK(VY)- Brnaneer onbITOM NpUMEHEHHUS 3aKOHOB €CTECTBEHHBIX HAYK M MATEMaTUYECKUX METOAO0B U
1.B1 MOJIEJICH JIs pEIIeHUs 3a/1a4 TEOPETUYECKOr0 M MPUKIIAJIHOTO XapakTepa
VK(VY)- Brnaneer penpoiyKTUBHBIMU METOIaMH MIO3HABATEIbHOMN JAEATEIHLHOCTH U MBICIUTEILHBIMU
1.B2 OTIepanysIMH [T PEIICHNS 3a7]ad €CTECTBeHHOHAYYHBIX TUCIUTUINH
Crioco0OeH OCyIIeCTBIATh )
KPUTHYECKIHA aHATTN3 1v1 YmMeer pemats 3a1aud TEOPETHIECKOTO M MIPHUKIIQTHOTO XapakTepa
MPOOJIEMHBIX CHTYaIHi -
VK(VY)-1 YMeer 000011aTh YCBOSIEMBIE 3HAHUS €CTECTBEHHBIX HAYK KATETOPHSIMH CHCTEMHOTO
Ha OCHOBE CHCTEMHOIO YK(V)-
aHaM3a M MOIX0/1a M MBICTUTEIHHBIMHE OTIEPAllisAMH aHANIN3a, CHHTE3a, CPABHEHUS U
MOJIX0/1a, BHIPA0aTHIBATh 1.V2 OLCHKIL
CTpaTeruio AeUCcTBUN VKY) u .
131 3HaeT 3aKOHbI €CTECTBEHHBIX HAYK U MaTEMaTHUECKHE METO/Ibl TEOPETUYECKOTO XapaKTepa
®uznka 3.1 4 YK()- 3HaeT penpo yKTUBHbEIE METOAbI I03HABATEABHOMN AESATEIbHOCTH, IPU3HAKU CUCTEMHOTO
1.32 MOJX0/1a U CUCTEMHOI'O aHaJIN3a
Crocoben OTIK(Y) BrnazeeT onbITOM IIAaHUPOBAHUS U MPOBEACHUS (PU3MYCCKIX MCCICOBAHUI B 00JIaCcTH
OpPTraHU30BBIBATH CBOI 5 B3 OINTUKH, KBAHTOBOW MEXaHHUKH U aTOMHOM (DU3HMKH, OLIECHKU TOYHOCTH M MOTPEIIHOCTU
TPy, CAMOCTOATEIBHO ) HM3MEPCHUH, aHAJIN3a TIOTYYCHHBIX PE3yJIbTATOB
OLICHUBATh PE3YJIbTATHI YMeet BRIOMpATh 3aKOHOMEPHOCTD JIJIsl PEIICHUS 3a/1a4 ONTUKH, KBAHTOBOW MEXaHHUKH U
OTIK(Y)-5 CBOEH 1eATENbHOCTH, OIIK(Y) | aroMHO# (pu3NKH, UCXOAS U3 aHAIIU3a YCIIOBUS, OOBSCHATH HA YPOBHE THIIOTE3 OTKIOHECHHS
BJIaJICHIE HABBIKAMHU -5.¥3 MTOJTyYEHHBIX KCIIEPIMEHTAIBHBIX JAHHBIX OT M3BECTHBIX TEOPETHUECKUX 1
CaMOCTOSTENIBHOM SKCIIEPUMEHTAIBHBIX 3aBUCHUMOCTEN
paboThI, B TOM YHUCIIE B OTIK(Y)
cthepe nmpoBeaeHUS 533 3Haet QpyHIaMeHTaIbHBIC 3aKOHBI ONITHKH, KBAHTOBOW MEXaHUKH M AaTOMHON (hU3UKH

HAYYHBIX HCCIIeJOBaHUI




2. Iloka3zarenu n METOAbI ONCHUBAHUA

IInanupyemsble pe3yJbTaThl 00y4eHHs O TUCHHUIINHE

Kox unaukaropa

HaumenoBanue pa3jaena

MeToabl OLIECHUBAHUSA

AOCTHKEHUS AUCHMUILINHBI
Kon HaumeHoBaHue . (oeHOYHBbIE MEpOIPUATHS)
KOHTPOJIMPYeMOii
KOMITeTEeHIIUH
(MM ee YACTH)
P 1 | IIlpumeHATH 3HAHUS OOIIUX 3aKOHOB, TCOPHIA, DJIeKTPOMarHUTHBbIE 3ammra /13, koHTpOIbHAS
ypaBHEHHH, METOAOB (PU3UKHU TP PEIICHUH 3a/1a4 B BOJIHBI. BostHOBast pabora,
npodeccnoHalbHOM 1eATeNbHOCTH ontuka KBanroBas TECTUPOBAHUE — HE3aBUCUMBIN
VK(Y)-1 dusuka. Ousnka koHTpoiib [OKO, 3amura
OIIK(Y)-5 i
) ATOMOB, MOJIEKYJT, nabopaTopHOi paboThI,
KOJUIOKBU aT
aTOMHOIO s1iApa u OJL10 ™, peq)ep ’
MIPE3EHTALNS], SK3aMEH
3JIeMEHTAPHBIX YaCTHI]
P/ 2 | BeimonaHsaTh GU3NUYECKUI SKCIIEPUMEHT C DJIeKTPOMATHUTHbIE 3amura U/13, koHTpOIbHAS
IIPUBJICYCHUEM METOI0B MATEMATUUECKOU CTATUCTUKHU BOJIHBI. BostHOBast pabora,
uuT ONTHKA KBaHTOBaﬂ TECTUPOBAHUEC — HE3aBUCHMBIN
VK(Y)-1 $usnka. OGusnka xonTpoiss [IOKO, 3amura
OTIK(Y)-5 nabopaTtopHO pabOTHI
) aTOMOB, MOJIEKY.I, paTop p ’
KOJUTOKBHYM, pedepar,
aTOMHOIO siApa U
MMpe3CHTAlMA, DK3aMCH
3JIEMEHTAPHBIX YaCTHI]
P13 | Bnamers MeTOgAMU TEOPETUYECKOTO U DJIeKTPOMarHUTHbIE 3ammta MJ13, KOHTpOoIbHAs
9KCHEPUMECHTAIILHOT'O HUCCIEA0BAaHUs, MECTOaMU BOJIHbI. BostHOBas1 pabora,
noucka u 00paboTku nHGOPMALIUU, METOJAMU ontuka KBanroBas TCCTUPOBAHUC — HC3aBUCUMBIH
peleHH s 3a/1a4 ¢ TIPUBJICYEHUEM MTOTYICHHBIX YK(Y)-1 ¢pusuka. Puzuka xonTposk LIOKO, 3ammta
. OITK(Y)-5 i
3HaHMIH ) aTOMOB, MOJIEKY.I, 11abopaTopHoH padots,
KOJUIOKBH epepar
ATOMHOI0 sIApa " yM, pedpepar,
MpE3eHTalNsl, SK3aMEH
3JIEMEHTAPHBIX YaCTHI]
P14 | Bnamers OCHOBHBIMH NpuUeMaMH 00paObOTKH U DJIeKTPOMArHUTHbIE 3ammra /13, koHTpOIbHAs
aHaJIN3a SKCIIEPUMEHTAIBHBIX JTaHHBIX, TOJYYEHHBIX gﬁg?,)ls BOJIHBI. BostHOBast paborta,

IIpHU TCOPECTUUCCKUX U SKCIICPUMCHTAJIbHBIX

ontuka KBanrosas

TCCTUPOBAHUC — HE3aBUCHMbIH




HCCHEN0BAHUAX ¢ ucnoib3oBanueM [1K u ¢Ppusuka. Puznka koHTponb [JOKO, 3amura
NPUKJIAIHBIX TIPOTPAMMHBIX CPEJICTB KOMITBIOTEPHOM aTOMOB, MOJIEKY.I,
rpaduku

71a00paTOpHOI PaboTHI,
KOJUTOKBHYM, pedepar,
Mpe3eHTAINs, DK3aMeH

aTOMHOI0 fApa u
JIEMECHTAPHBIX YaCTHUII

3. IIkaja oueHuBAHUA
[Topsimox opraHu3aly OLIEHWBAHUS PE3yJIbTaTOB OOy4YeHHUS B YHHUBEPCHUTETE PETIaMEHTHUPYETCS OTAEIbHBIM JIOKAIbHBIM HOPMATHUBHBIM aKTOM —
«Cucrema OIICHUBAaHUS PE3yabTaToOB 00y4ueHUs: B TOMCKOM moiuTexHH4YeckoM yHHuBepcutere (Crucrema OlleHHBaHUs)» (B JCHCTBYIONIEH pelakiun).
Hcnonw3yercss OauibHO-PEHTHHTOBAS CHCTEMa OILICHMBAHUS pe3ylIbTaTOB 00ydeHHWs. MToroBas oreHka (TpagullMOHHAs M JIMTEPHAs) IO BHJIAM
yuebHoll nestenbHOCTH (M3yuenue aucuuiuinH, YWPC, HUPC, kypcoBoe mNpoeKTHpOBaHHE, NPAKTUKU) OMNpeAesieTcs CyMMOW OaioB IO
pe3yibpTaTaM TEKYIIETo KOHTPOJIS U MTPOMEKYTOUHON aTTeCTaIlluy (MTOroBasi peMTHHTOBas olleHKa - Makcumym 100 GamioB).

PacnipeniesieHrie  OCHOBHBIX M JIONOJHUTENBHBIX OaJlJIOB 3a OLIGHOYHbIE MEPONPUATHSA TEKYIIEro KOHTPOJS W MPOMEXKYTOUHOM arrecTaruu
YCTaHABIIMBAETCS KaJCHIAPHBIM PEUTHHT-TNIAHOM JTUCITUTUIAHBI.

PGKOMGHI[yeMaSI mKajaa ajisd OTACIAbHBIX OLICHOYHBIX MepOHpI/ISITI/Iﬁ BXOOHOI'O U TCKYIICT'O KOHTPOJIA

% BBINOJHEHHUS CooTBeTcTBHE
. OnpenesieHne OUEHKU
3a/IaHUA TPaJAMLIHOHHON OlIeHKe
90%+100% «OTA4HO» OTiiMyHOE MOHMMAHUE IIPEIMETA, BCECTOPOHHUE 3HAHUS, OTIIMYHBIE YMEHHUS U BIIaJICHUE ONBITOM
MPAaKTHYECKOH JIESTENbHOCTH, HEOOXOANMBIE Pe3yIbTaThl 00ydeHNs CPOPMUPOBAHBI, HX KAYECTBO OLIEHEHO
KOJINYECTBOM 0aJIIOB, OJM3KUM K MAKCUMAJIbHOMY
70% - 89% «Xopouio» JlocTaTO4YHO MOJIHOE MOHUMAaHHUE MPEIMETa, XOPOIIINE 3HAHUS, YMEHUS U OMBIT MPAKTUYECKOMN
NeSITeIbHOCTH, HEOOXOIUMBIE Pe3yIbTaThl 00yueHUs! C(POPMUPOBAHBI, KAYECTBO HU OAHOTO U3 HUX HE
OILICHEHO MHHUMAJIbHBIM KOJIMYECTBOM 0AJIIOB
55% - 69% «Y OBIL.» IIpuemnemoe moHMMaHKe NPEAMETA, YOBIECTBOPUTEIbHBIE 3HAHNS, YMEHUS U OIIBIT IPAKTUYECKON
IEATeNbHOCTH, HEOOXOIMMBIE PE3YJIbTaThl 00y4eHHUsS c(hOPMHUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OI[EHEHO
MUHUMAJIbHBIM KOJMYECTBOM OaJlsIOB
0% - 54% «Heynosu.» Pe3ynpTaThl 00y4eHHs: HE COOTBETCTBYIOT MUHUMAJILHO JOCTAaTOYHBIM TPEOOBAHUSIM




[IIxana 1y OLCHOYHBIX MEPONPUATHI dK3aMEHA

%
CooTBeTCcTBHE
BBLINOJIHEHHUS [JK3aMeH, .
. TPAAULIUOHHOM
3aJaHui oaa
OlleHKe
JK3aMeHAa

Omnpenesnenne olleHKH

90%+100% | 18 +20 | «OtinuHo» | OTIMYHOE TOHMMAHME IIPEIMETA, BCECTOPOHHUE 3HAHUS, OTIIMYHBIE YMEHUSI U BIIaICHUE ONBITOM

MPAKTUYECKON JCSITEILHOCTH, HEOOXOAMMBIE Pe3yIIbTaThl 00yUeHUS CPOPMHUPOBAHBI, UX KA4eCTBO OIICHEHO
KOJIMYECTBOM OaJIOB, OJM3KUM K MAKCHMAIILHOMY

70% - 89% | 14 =17 «Xopomo» | JlocTaTOYHO MOJIHOE IOHUMAaHUE MPEAMETA, XOPOLINE 3HAHUSI, YMEHMSI U OMBIT IIPAKTUUECKOMN EATENbHOCTH,

HeoOX0IMMBbIE pe3yabTaThl 00yueHus cHOpMUPOBAHbI, KAUECTBO HU OJHOTO U3 HUX HE OIICHEHO
MUHUMAJIBHBIM KOJIMYECTBOM OaJIJIOB

55%-69% | 11 +13 «YnoBn»  [[IpuemsieMoe MOHMMAHHUE MPEAMETA, YIOBIECTBOPUTEIbHBIC 3HAHUS, YMEHHS U ONBIT IPAKTUYECKON

e TeTbHOCTH, HEOOXOIUMBIC Pe3yabTaThl 00yueHUs cpOpMUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OLICHEHO
MUHHMaJIbHBIM KOJMYECTBOM 0aslJIOB

0% -54% | 0+10 «Heynosn.» | Pe3ynbraTsl 00y4eHHs: HE COOTBETCTBYIOT MUHUMAIILHO JOCTATOUYHBIM TPEOOBAHUSIM

4. IlepeyeHb TUNMOBBIX 3aaHUI

OueHoYHBIE MEPONIPUITHS

IIprMepbl THIOBBIX KOHTPOJILHBIX 3a1aHU I

1. 3amura 1ab0paTopHOi paboThI

Bomnpocsr:

1. YeM n1y4 €CTECTBEHHBIN OTJIMYAETCS OT MOJISIPU30BAHHOTO?

2. Kakue BeliecTBa Ha3bpIBaIOTCS ONTHYSCKH aKTUBHBIMH ?

3. Kakue BBl ONITHYECKU aKTUBHEIX BellecTB Brl 3Haere?

4. B uém cocrout runoresza Dapajes, OObSICHSIONIAS SIBICHUE BPALIEHUS TNIOCKOCTH MOJIIPU3ALIIU B
OINTUYECKH aKTHBHBIX BEIIECTBAX?

5. OT 4yero 3aBUCHUT yTroJl BPAILEHUS IJIOCKOCTHU MOJIIPU3AIMU B ONTHYECKH aKTUBHBIX PaCTBOpaX
BemecTn?

6. [ToueMy B OmbITax MO BPAIIEHUIO MJIOCKOCTH MOJISpU3AINH HEOOXOIUMO HCIIOIh30BATh
MOHOXPOMaTHYECKUI CBET?

2. 3amura UJ13

Judpakumonnas peerka, coaepsxkaas 400 mrpuxoB Ha 1 MM, OCBEIIAETCSI MOHOXPOMAaTHYECKUM
CBETOM C JTnHOM BOHBI 0,6MKM. HaiiTu obmiee uncio AudpakiimOHHBIX MAKCUMYMOB, KOTOPBIC /1aeT
pemieTka 1 yroi 1upakiuy NociIeJHero MakCuMymMa.
Bomnpocsr:

1. UYro Ha3bIBaeTcs AM(PPAKITMOHHON PEHIETKOM?




OueHOYHBIE MEPONIPUATHS

IIprMepbl THIIOBBIX KOHTPOJILHBIX 3aJaHUH

2. UYro Ha3bIBaeTCs MOCTOSHHOM AU(PPAKIIMOHHON PEIIETKU U KaK ONPENeNIUTh €€, €CIH 3a/1aHO UTO
Ha 1 MM npuxoautcs 400 mTpuxos?
3. Kak onpenenuts unciao 1udpakimOHHBIX MAKCUMYMOB?

Komnoksuym

Bomnpocsr:
1. T'mnotesa ne bpoiins. DkcriepuMeHTaIbHbIE TOATBEPKIEHUS CYLIECTBOBAHMsI BOJIH Jie bpoiins.
2. Bpemennoe u cranmonapHoe ypaBHenus Llpenunrepa.
3. Arom Bonopoaa o bopy. Iloctrynars! bopa.

KontponbHas padota

Bomnpocsr:

1. YacTtuia HaXOAUTCS B YETBEPTOM BO30YKIEHHOM COCTOSSHUM B TIOTEHIIUAIILHOM SIIITMKE ITHPUHON
L. Onpenenuth, B kakux Toukax wuHTepBaiga 0<X<3L/4 BepOSATHOCTh HAXOXKIACHUS YaCTHUIIbI
MUHHUMAJIbHA.

2. B moTeHIMaabHOM SIIUKE IMUPUHON 108cm CIIEKTp JICKTPOHA HOCUT NMCKPETHBINA XapakTep. byaer
JIU CHEKTpP O-4aCTHUILIBI B 3TOM K€ AIIMKE HOCUTh TaKOU ke Xapakrtep?

3. Omnpenenutb MOTEHUUATbHYIO, KUHETHUYECKYIO M TIOJHYIO SHEPTUM 3JEKTPOHA, HAXOSIIErocs Ha
nepBoi opOUTE B aTOME BOAOPOIA.

4. Haiitu HamOONBUIYI0O M HAMMEHBIIYIO [UIMHBI BOJIH B NEPBOM MH(pPaKpacHOH cepuu CIeKTpa
BoJiopoJia (cepuu [lamena).

TectupoBaHue — HE3aBUCUMBII
koHTpois [TOKO

Bomnpocsr:
1. B Bakyyme pacmpocTpaHsieTcs BIOJIb OCH X TUIOCKAs AJIEKTPOMArHUTHAsI BOJIHA. AMIUTATY 1A
HanpsH>KEHHOCTH AJIEKTPUUECKOTO OISl BOJHBI E,, paBHa 18,8 B/M. AMIunTy1a Hanps>KEHHOCTH
MAarHuTHOTO 1oJIs BOJHBI H,, paBHa (B CH)
£0=8,85-107"% ®/m; po=471-10"TH/m

1)0,05; 2)0,20; 3)0,10; 4)0,15.
2. Ecnu onTrueckas pa3HOCTb X0/1a IBYX UHTEPPEpUPYIOIIMX BOJTH MOHOXPOMAaTHYECKOTO CBETa
paBHa 0,3\ TO pa3zHOCTH (ha3 3TUX BOJIH paBHA

1)2,4n; 2)0,37;, 3)0,6m; 4)1,2x.
3. KBanTsl cBeta ¢ sHeprueit 4,9 5B BBIpHIBAIOT (OTOIIEKTPOHBI U3 MeTalIa ¢ paboToii Beixoaa 4,5 3B.
MaxkcuManbHBIA UMITYJIBC, IEpEAaBaeMblii TOBEPXHOCTU METAJUIA MIPH BbUIETE KAXKIOTO ANEKTPOHA. ,
pasen ____CH.
(Macca snexktpona me=9, 1 * 107! kr; 1°2B=1,6- 107" JIx)

1) 341107  2) 6,90%107% 3) 10,3510 4) 13,80x107>

Pedepar

Tematuka peepartos:




OueHOYHBIE MEPONIPUATHS

IIprMepbl THIIOBBIX KOHTPOJILHBIX 3aJaHUH

1. AToMHas SHEpPreTHKa — peakTopbl Ha OBICTPHIX HEUTPOHAX

1. TlepcnekTuBa TEPMOSIEPHON SHEPTrETUKU

3. HWcropus kocmonaBTuku B CCCP u PO

4. CoBpeMeHHBbIE ITPOOJIEMBI aCTPODU3UKU

5. VoHHBIe IBUTATENH IJIsi KOCMHYECKUX aliapaToB

6. ®dusznyecKue NPUHIMITBI COBPEMEHHOMN ONTHYECKON CBSI3U
[Ipe3enTanus Temaruka npe3eHTaumn:

1o TeMaTuke pedepaToB

OK3aMeH BapuaHnt Ousera

Yactpb A ( 1aTh pa3BepHYTHIii 0TBET)
1. 3aryxaromue koneGaHus B KoyiebaTenbHOM KOHTYpe. JlekpeMeHT 3aTyxanus. (4 6a/1/10B)
2. YacTuia B MOTEeHIHMAILHOM siMe. (4 0aJ110B)

Yacts B

IIo yactu B oTBeT 000CHOBATH
(mo 0,4 6anna)
UYro Takoe untepdepenius ceera? [Ipu kakux ycimoBusx oHa HabOmomaercs?
Yewm ronorpadus orauuaercs ot ¢pororpadun?
Urto Takoe noasipuzanus?
UYro takoe cepoe Teno? AGCOIIOTHO YepHOE TEo?
BriBectn popmyny paanyca BopoBckoit opOUTEHI.

Nk

Yacts C

1. OmnpenenuTh pacCTOSTHUE MEXY LEHTPATbHON U MATOW CBETIBIMU MOJIOCAMH, €CIIU YTOJl MEXKY
sepkasiamu Openens 200 1. J[nmuna Bomabl 600HM. McTounuk HaxoauTcst Ha paccTossHuA 20CcM OT
JIMHUM TIEPECEUEHUS 3€pKal U Ha PaCCTOSIHUM 2M OT 3KpaHa. (4 0ania)

2. Yacrtuma maccont 10°%r B MOTEHIMAIBHOM suKe mupuHOM (0,3HM. BBIYMCIUTH pa3HOCTH
SHEPTU YETBEPTOTO U MATOr0 SHEPTETUUECKUX YPOBHEH YacThllbl. OTBET BBIPA3UTH B AIEKTPOH-
BoJIbTax. (4 0aJia)




5. MeTtoan4yeckue yKa3aHusi 10 Npoueaype OLeHNBaHUsA

OueHoYHBIE MEPONIPUSTHS

IIponenypa npoBeaeHNsi OLIEHOYHOI0 MEPONPHUSITHS] U HEOOX0AMMbIe METOAUYECKHE YKAZAHUS

1. 3amura 1abopaTopHOi paboThI

[Tocne BbImoNHEHUS 1TaOOPATOPHON PaOOTHI CTYACHTOM MPECTABISACTCS OTYET, B KOTOPOM COJICPIKUTCSL:
Ha3BaHUeE JabopaTOpHOI pabOTHI; 11eJb PabOTHI; MPUOOPHI U MAaTEPHAIBI; CXEMa IKCIIEPUMEHTATBLHOMN
YCTaHOBKH; OCHOBHBIEC YpaBHEHUS U (OPMYIIbI; TAOIHUIIBI C pe3yIbTaTaMH SKCIIEPUMEHTA; OIPEACICHbI
MCKOMBIE BEJTMUUHBI C TOAPOOHBIMH BBIYHCIICHUSMHE; IIOCTPOCHBI TPAPUKH; BHIBEACHBI (DOPMYJIIBI IS
pacuera MOrpenIHOCTeH; PacCUUTAHbI MOTPEITHOCTH; 3aIIMCaH OKOHYATENbHBINA PE3yNIbTaT C yYETOM
MIPaBUJI OKPYTJICHHS; CACTIaH BBIBOI, TAaHBI OTBETHI HAa BOTIPOCHI.

3ammTa OCyIEeCTBISETCS MyTeM cOOeceJOBaHuUs C MPEToAaBaTesIeM 110 TeMe padoThl U 00paboTKe
W3MEPEHUH 110 BOIIPOCcaM IS 3alIUThI Ja00paTOpHOH paboThl. BOompockl BEICTaBICHBI B CBOOOTHOM
JOCTYIIE JUIS CTYCHTOB.

CyMMapHBIil peUTHHT 3a Ta0OpaTOPHYIO pabOTy COCTaBIsIeT 2 Oayuia, u3 HuX 1 0ast 3a 3anuTy.
Kputepun onieHkH 3aiuThl 1a00paTOpHOIl paboThI:

0,9- 1 6ayut - OTAMYHOE MOHWMAHHUE TEMbI, BCECTOPOHHUE 3HAHUS, OTJIUYHBIC YMEHUS U BIIAJICHUE
OTIBITOM MPAKTHUYECKON JAEATENbHOCTH, HEOOXOJUMBbIE Pe3yabTaThl 00yueHus chOpMUPOBAHBI, HX
Ka4eCTBO OIICHEHO KOJIMYECTBOM OaJIOB, OJM3KUM K MaKCHMAaJIbHOMY.

0,70 - 0,8 Gayma - AOCTATOYHO MMOJIHOE TOHUMAHKUE TEMbI, XOPOIIHE 3HAHHSI, YMEHUS U OTIBIT
MPAKTHYECKOHN JIeATEIILHOCTH, HEOOXOAUMBIC PE3YNIbTaThl 00ydeHHs C(HOPMHUPOBAHBI, KAYECTBO HU
OJTHOT'O U3 HUX HE OLIEHEHO MHHUMAJIbHBIM KOJIMYECTBOM OalIoB.

0,5-0,6 Gamra - mpuemsieMOe TOHMMaHUE TEMBI, YIOBJICTBOPUTEIHHBIC 3HAHUS, YMEHHS U OTIBIT
MPAKTUYECKOH IEATEIIbHOCTH, HEOOXOAUMBIE PE3yNIbTaThl 00ydeHUs C(HOPMHUPOBAHBI, KAYECTBO
HEKOTOPBIX M3 HUX OIEHEHO MUHUMAIILHBIM KOJMYECTBOM OaJLIOB.

He 3auTeHo - pe3yinbpTaTsl 00y4eHHsI HE COOTBETCTBYIOT MUHUMAIBHO I0CTaTOYHBIM TPEOOBAHUAM, HITU
paboTa BBIMOJIHEHA MTOJTHOCTHIO HEMPaBUIILHO, JIN0O CriMcaHa. B 3ToM ciryyae CTyIeHT JoKeH
nepeaenarb padoTy U NPEACTaBUTh HOBBIM OTYET el pa3 Ha 3aluTy.

2. 3amura /13

MN]J13 cTyaeHTa cOCTOUT M3 ABYX YaCTEH, KaxkJas U3 KOTOPBIX COJIEPKUT HE MeHee 24 3a1ay, IepeueHb
KOTOpBIX HaXO0OIUTCA B INYHOM BapI/IaHTe I/IHB Kaxxaoro CTy,Z[eHTa, 1 UX TEMBbI OXBAThIBAKOT BCC pa3z[em>1
MpOTrpaMMBbl TUCIUTUIHHBI.

[IpenogaBaTens obecreyrBaeT CBOEBPEMEHHOE TIOTyYeHUE CTyIeHTaMu BapuanToB UJ13, a Takxke
MPEAOCTABIIAET PJCKTPOHHYIO CChIIKY Ha 3aJ1avyHu.

Crynent npencrasisier /13 B nucCbMEHHOM WM B IEYaTHOM BU/JIE HA IPOBEPKY IPEINIOAABATENIO, B
COOTBETCTBHUH C TPEOOBAHUSAMHU 11O OGOPMIICHUIO. Y KaXKIOTO 3a/IaHKs 0053aTEIbHO YKA3hIBACTCSI €TO
HOMep, HpI/IBO,Z[I/ITCSI ITIOJIHOCTBIO TEKCT yCJIOBI/ISI 3aaad, Aeja1acTCs KpaTKEUI 3allucChb yC.IIOBI/IH 3aa4u,
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NEpCBOJ BHCCUCTCMHBIX BCIIMYUH B CU. Pemenue KaXXa0ro 3agaHust 10JI>KHO 6BITB HOI[pOGHBIM, C
BKJIIOUEHHEM MPOMEKYTOUHBIX PaCUETOB, PACCyKIEHUH, MOSCHEHUI, C yKa3aHWEM UCTOJIb30BaHHBIX
3aKOHOB, IMpaBUJ U (bOpMy.H; Yy IOJIy4aCMbIX B KaXX10M ,Z[GﬁCTBHH YUCJICHHBIX BCIIMYHUH YKA3bIBACTCA
eAHUIA U3MEPEHUs (Pa3MEPHOCTH); 3alUCHIBACTCS OKOHYATEIBHBIN OTBET. [Ipumep odhopmitenus
MIPUBEJICH B AJIEKTPOHHOM KYpCE.
NJ13 mposepsieT npenoaBaTenb, BEAYIIUNA MPAKTUYECKUE 3aHATHS.
3amuta MJ13 mpoBoauTcs B ycmuol Wik nucbmenHot Gopmax.

1. Tlpu ycmuou popme 3amuThl, CTYJEHTY 33Jal0TCS BOMPOCHI IO MPUMEHEHHIO T€X WIJIA UHBIX

3aKOHOB (DU3MKH, OTIPEICIEHUSIM, HCKOMBIX BEJIHYNH, TpaUueCKUM 3aBUCUMOCTSIM U JIp.

Kpurepun onenku N/13:
3a MOJHOCTHIO MPABUIIBLHO perieHHoe MJ13 1 0TBEThI Ha BCE BOIPOCHI CTABUTCS MAKCHMAIBLHBIN OaJL.
Ecnu 3amaun penieHbl He MOJIHOCThIO WJTM CTY/ACHT HE OTBETUJI Ha BOIIPOCHI — OAJLTbI BHICTABIISIFOTCS
MPpONMOPHUOHATIBHO KOJIMYCCTBY BEPHO PCIICHHBIX U 3allIUIICHHBIX 3a/1a4.

2. Tlpu nucvmennoii hGopMe 3alUTHI, CTYACHTY MpeJiaraeTcs PeluTh Psijl 3a/1a4 Ha ATy TEMY.
Kpurepun ouenku 1J13:
3a MOJHOCTHIO MPABUJILHO PEIICHHBIE 33/1a4l CTABUTCS MaKCUMaJIbHBIN Oans. Eciu 3anaun perieHs! He
IIOJIHOCTBIO — 621.]1.]1]:1 BBICTABJIAKOTCA MPONMOPHHUOHAIBEHO KOJIMYCCTBY BCPHO PCIICHHLIX 3a1a4.
B Tedenue Henmenu CTyIEHT TOMHKEH PelInTh He MeHee 3-X 3aaa4d. /I3 cooTBETCTBYEeT TeMaTuke
AYIUTOPHBIX 38.H51TPII>1, YTO MOMOKET CTYACHTY OCO3HATh 3HAYUMOCTb 3aI[aHHfI, npeajiaracMbIxX IJIs
CaMOCTOSITENTEHOTO BBITTOJIHEHUS.
Han HeperenHpIMU 331a4aMH HEOOXOAUMO MTPOBECTH PadOTy HAJ OMIMOKAMH U CIAaTh MPETNOAaBATEINIO
(ecnm 3a/1a4u MepepeIeHbl MPaBUIIbHO, 32 HUX BhICTaBiseTcs 20% OT MaKCUMaIbHO BO3MOMKHBIX
0aioB)

Komnoksuym

KonnokBuyM npoBoANTCS U1l TPOBEPKHU KauecTBa yCBOSHMsI TPOMAEHHOr0 MaTeprala B IMCbMEHHOM
BUJIC WIM YCTHOU (hopMe BO BpeMs ayJAMTOPHBIX 3aHATUNA. BOIPOCH! K KOJJIOKBUYMY BBICTaBJICHBI Y
CTY/IEHTOB B JIMYHOM KaOuHeTe. CTyIeHT OTBEUYaeT Ha psiJ] IPEI0KEHHBIX BOIIPOCOB, a TOTOM Oecelyer
c npenogasarenieM. [lo pe3ynpraraMm cobece0BaHus BHICTABIISETCS OLICHKA.

Kputepuu onenvuBanus:

9-10 6a1710B - OTIIMYHOE TIOHUMAHUE TPEIMETa, BCECTOPOHHHE 3HAHUS;

7-8 6aI0B - JOCTATOYHO MOJIHOE TOHUMaHKE MIPEMETa, XOPOIINE 3HAHUS;

5-6 6ayIoB - MpreMIIeMOe MOHUMAaHUE MPEIMETa, YIOBICTBOPUTEIbHbIC 3HAHUS.

KonokBryM NPpUHUMAIOT PENoJaBaTeiy, BeAyIlue NPaKTUYeCKue 1 Ja00paTOpHbIE 3aHATHS.

KonTtponbHas pabora

KonTtponbHast paboTa NpoBOAUTCS B MUCbMEHHON ()OpME BO BpeMsl ayAUTOPHBIX 3aHATUH. CTyIeHTY
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BBIJIACTCS MHAMBUYATbHbIN BApPHAHT C 3aJla4aMy, 110 NPporaeHHOH Teme. CTyeHT JJOJKEH MPEICTaBUTh
B IIMCHMEHHOM BH/JIE PEIICHNE MTPEUIOKEHHBIX 3a1a4, 0(OPMIIEHHBIX COOTBETCTBYIOIINM 00pa3oM.
[Tpu opopmieHnn 3agay 0043aTEIBHO IETACTCS KpaTKas 3alKCh YCIOBUSA 3aJ1auH, IEPEBOJ
BHECHCTEMHBIX Benn4rH B CH, MOSICHAIOMNI PHCYHOK, 3aITUCHIBAIOTCS (PU3MYECKUE 3aKOHBI 1
(bopMyIIBI, JENAI0TCsS MPOMEKYTOUHBIE BHIKIAIKA U PACUEThl, YKa3bIBAIOTCS €JMHUIIBI H3MEPEHUS
(pa3MepHOCTH) 3aMHUCHIBAECTCA OKOHYATEIbHBIN OTBET.

[IpenonaBaTens npoBepsieT pabOTy U BBICTABIISIET OLICHKY.

Kputepuu onenuBanus:

S 6ayioB - paboTa BBHINOJIHEHA OTIMYHO, PEIICHBI BCE 3a/1aUH.

4 6anna - paboTa BBIMOJIHEHA XOPOIIIO, €CTh HETOYHOCTH B paboTe.

3 6ayuta - paboTa BBHIOJIHEHA YAOBJIETBOPUTEIBHO, €CTh OIIMOKH UM HEJT04EThl B 0)OpMIICHHUH,
peLIeHBI He BCE 331a4M.

TectupoBaHue — HE3aBUCUMBII
koHTpoJib [IOKO

Tect opreHTHPOBAH Ha POBEPKY KIIFOUYEBBIX MPEIMETHBIX PE3YJIbTaTOB 00yUeHUs (KOHTPOIUPYEMBbIE
MHIUKATOPBI COOPMUPOBAHHOCTH KOMIIETEHLIMI) 10 OCHOBHBIM pa3fiesiaM U TeMaM JUCIUILINHBI
B cemectpe mpoBonuTcs aBa pyoexxubix TectupoBanus (PT). s kaxknoro PT Ha ocHoBanuu rpadukon
MIPOXOKICHHSI pa3/Ie)IOB JUCIHUILIUHBI «Du3uka» pa3paboTaH OaHK 3aJlaHUi B TeCTOBOM hopme n
€KEroIHO (POPMUPYIOTCS OLIEHOYHBIE CPEJICTBA (MHANBUIYAIbHBIM OUIIET) IS IPOBEACHUS
HE3aBUCUMOT0 KoMITbtoTepHOro TectupoBanus (HKT).
CTpyKTypa U collep:KaHue TeCTa OMPEeNIIIOTCs 0a30BOi paboueii mporpaMmmon
B pamkax kaxgoro PT npumensercs cieayroonias cucTeMa OleHUBAHUS:

*  3a Ka10€ MPaBUIBHO BBIIOJIHEHHOE 3a/I1aHUE BBICTABIsIeTCs | TECTOBBIN Oa;

* 32 HEMPaBWJIBHO BHITIOJHEHHOE WJIM HEBBITIOJHEHHOE 3a/jaHne BhicTaBisercs () 6anos;

* JUId 3a/laHUil C BBIOOPOM HECKOJBKUX MPAaBMIIBHBIX OTBETOB, 33/IaHUIl Ha COOTBETCTBHE H

YCTaHOBJIEHHE MOCJIE0BATEIBLHOCTH IIPEAYCMOTPEHO YaCTUYHOE OLIEHUBAHHUE.

MakcumanbHBIM CyMMapHBIA TECTOBBIN Oa 3a kaxnoe PT BHOCHTCS B peUTHHT-TIJIAH JUCITUTIINHBI,
KOTOpBIN coctaBiser 15 GamioB. B cemectpe 3a nBa PT mo nucnumnnune «®Pu3uka», MPOBOAUMBIX B
pamkax HKT, makcumanbHO BO3MOXHBIN cyMMapHbIi 6aimt — 30 6amios.

Crnenudukanus # CTPYKTypa, a TakXKe JEMOHCTPAllMOHHBIA BapHaHT Tecta JOBOAUTCS
MIPENOoIABATENIMU [0 CBEACHHUS CTYJEHTOB HE MeHee, 4eM 3a | Mecsl OO0 Havajlla TECTHUPOBAHUA.
JleMOHCTpallMOHHAass BepcHsl TecTa pacrnojaraercss Ha caiite http://exam.tpu.ru B pasnene
«MepornpHusaTHs» U MOKET ObITh BBIIIOJIHEHA KaXIbIM CTYJACHTOM HEOTPAaHUYEHHOE KOJIMUYECTBO pas.

PT npoBoautcst B KOMITBIOTEPHOM (hopme B on-line peskume BO BpeMsi KOH(EPEHII-HEIEIH B CEpeIHE
1 KOHIIE TEKYIIEro CEMECTpa COrIacHO paClUCaHUIO.
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[TpomomxuTenbHOCTh TecTUpoBaHus — 90 MuHYT Oe3 mepepbiBa. OTCUET BpEMEHHM HAYMHAETCS C
MOMEHTa BXoJa cryneHTa B TecT. MHCTpykTax, IpenUIeCTBYIOIIUN TECTUPOBAHUIO, HE BXOIUT B
yka3zaHHoe BpeMs. CTyIeHT MO>KET 3aKOHUYUTH BbINIOJIHEHUE TecTa 10 UCTeueHUs! OTBEAEHHOTO BPEMEHH.

OTBETHI TECTUPYEMBIX IPOBEPSIOTCS ABTOMATHUYECKH 10 3TAJTOHAM, XPaHAIIUMCS B MH()OPMAIIMOHHO-
IIPOrpaMMHOM KoMIulekce «OLieHKa pe3ysIbTaToB U KOMIIETEHIUI»

JUId M ¢ OrpaHWYEHHBIMU BO3MOXHOCTSIMHU 310POBbsl U MHBAJIUAOB NPEAYCMOTPEHO NMPOBEACHUE
TECTHPOBAHUS B JANTUPOBAHHOHN (popme (C yueToM MX 0CcOOBIX MOTpEOHOCTEH, TPU HEOOXOTUMOCTH B
0J1aHOYHOM popMe), TPOAOIIKUTETHHOCTh TECTUPOBAHUS COCTABUT 135 MUHYT.

Hna cmyoenmos, He npowedwiux PT 6 nepuo0 nposedenus mecmuposanusi npeoycmompeHa
B03MOJICHOCMb MECMUPOBAHUsL 8 Pe3EPEHbIll 0eHb, KOMOPbIU HAZHAYAEMCs Cpa3y Nocie KoHpepeHy-
Heoeu.

IIpu pesynomame pybedcrnozo mecmupoganus 6 6ann08 u Meree, 06y4aOuWuUMcs npedoCmasiAemcs 6
nepuoo mexkywel npomMed CymoyHol ammecmayuu 603MoAcHocmb nosmopro npovumu HKT 6 pezepsHuiii
OeHb, coenacosannwlii ¢ bropo pacnucanuu TI1Y.

Pesynpratsl PT 00s13aTenbHO 006CyKIat0TCs Ha KOHCYJIBTALUU C MTPETIOIaBaTeIeM.

Pedepar

Temsbl pedepaToB BBICTABIIEHBI B IMUHOM KaOHHeTe cTyneHTa. CTyIeHT BEIOMpAET 3apaHee TeMy U3
CIIMCKA U JieNaeT pedepaT B COOTBETCTBUU C TPEOOBAHUAMU U MPEJICTABIISET €T0 Ha MIPOBEPKY
npernojaBaTento. Pedepar nomkeH coaepikaTh: TUTYIbHBIN JIUCT, COACPAKAHUE PaOOTHI, AKTYaJIBHOCTB,
TEKCT JIOKJIaJia, BEIBOBI M CITMCOK UCIOJIb3yeMoi uTeparypsl. [lpenogaBarens nposepsier pedepar u
OLIEHUBAET €rO0.

Kpurepun onieHuBanus:

3 6amna - paboTa BBIOJHEHA OTJIMYHO, TIOJTHOCTBIO pacKphITa TeMa pedepara.

2-2,5 OGamna - paboTa BBIOJHEHA XOPOIIIO, TOJHOCTHIO PACKphITa TeMa pedepara, ecTb HeI0UeThl B
o(OpMIICHUH.

1-1,5 Gamna - paboTa BHIIIOJIHEHA YAOBJIETBOPUTENBHO, TeMa pedepara pacKpbITa He MOJTHOCTHIO,
€CTh HE104eThl B 0D OPMIICHHUN.

[IpesenTanus

CTyneHThI IPEeICTaBISAIOT CBOM MPE3EHTAIMU 110 TeMaM pedepaToB Ha KoH(pepeHu-Henene. Jlokmaz ¢
MPE3CHTAIMEH JTOJDKEH UTUThCS He Oomee 7-10 munyT. [Ipe3enTanus 10mKHA COACPKATh CIISAYIONIYIO
nH(pOpMAIIHIO: Ha3BaHUE JTOKIa1a, GaMIIUK JOKJIAYUKOB, aKTYalIbHOCTh, UJUTFOCTPAIIUU (BHJIEO),
OCHOBHBIE CBEJICHMsI, TpadMKH, BBIBOJIBI M CIICOK JIUTEepaTyphl. [loce nokimana CTyaeHThl 3a/1al0T
BOHpOCBI 10 TEMEC JO0KJIaaa, O6Cy)KI[aIOT Hpe,Z[JIO)KeHHYIO TeMy 1 OOCHHUBAKOT BBICTyHJIeHI/Ie.

Kputepuu onenvuBanus:

3 Gaiia - paboTa BBITIOIHEHA OTIMYHO, TOJHOCTHIO PACKPBITA TEMA JTOKJIA/Ia, XOPOIIIO OPUEHTUPYETCS B
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Hpe,Z[CTaBJ'ICHHOM MaTepI/Ia.He HpI/I OTBETAax Ha BOHpOCBI.

2 - 2,5 6aima - paboTa BBITIOJTHEHA XOPOIIO, MTOJTHOCTHIO PACKPHITAa TEMa JOKIa/1a, €CTh HEJI0OUEThI B
o(hopMIIeHHHN WK TIJIOXO OPUEHTUPYETCS B IPEACTABICHHOM MaTepualie pU OTBETaxX Ha BOMPOCHI.
1-1,5 Gamra - paGoTa BBINOJHEHA YIOBICTBOPHUTEIBHO, TEMA PACKPHITA HE TTOJTHOCTHIO, €CTh
HEI04eThl B 0h)OPMIICHUH, IIJIOXO OPHEHTUPYETCS B MPEACTABICHHOM MaTepHalie pu OTBETax Ha
BOIPOCHI.

DK3aMeH

B cootBercTBum ¢ mpukazamu ot 25.07.2018 r. Ne58/o1 OO0 yTBep:k/ieHHH U BBEACHUU B JICHiCTBHE
«Cucrembl OLIEHUBaHUS Pe3yIbTaTOB 00yueHUs: B TOMCKOM MOJIMTEXHUYECKOM YHUBEPCUTETE» U
Ne59/01 O6 yTBepxk1eHUH U BBEJCHUH B IeHCTBHE HOBOH penakuuu «[lomoxxeHus o nmpoBeneHun
TEKYIIET0 KOHTPOJIS ¥ MPOMeXyTouHo aTTectauuu B TIIY» sx3ameH o gpu3uke mpoBOAUTCS B YCTHOM
¢dopme. CTyneHTyY BBIAAETCS 9K3aMEHALMOHHBIN OUIIET, COAEPIKALINI TEOPETUYECKHE BOTIPOCHI,
KayeCTBEHHbIE M KOJIMUECTBEHHBIE 3aaun. Kaxxplil Borpoc Ousera oleHUBaThCsl 0amioM (BCEro Mo
ounery 20 6amioB).

DK3aMeH MPOXOIUT B yCTHOU (popme.

CornacHo 1kasie OLeHUBaHUs pe3ysIbTaToOB

18-20 6amioB (OTIWYHO) - BCECTOPOHHUE 3HAHUS, OTIIMYHBIC YMEHUS U BJIAJICHUE OTIBITOM
MPAKTUYECKOH EATEIIbHOCTH, HEOOXOAUMBIE PE3YNIbTaThl 00yUeHHs C(HOPMHUPOBAHEI;

14-17 6amioB (XOpoOIII0) - JOCTATOYHO MOJTHOE IIOHUMAHKE MPEIMETa, XOPOIITNEe 3HAHKS, YMEHHUSI M OTIBIT
MPAKTUYECKOH EATEIIbHOCTH, HEOOXOAUMBIE PE3YNIbTAaThl 00yUeHHs C(HOPMUPOBAHEI;

11-13 6amioB (yIOBIETBOPUTEIBHO) - MPpUEMIIEMOE TOHUMAaHUE TIPEIMETA, YAOBICTBOPUTEIHHBIC
3HaHUS, YMEHUS U OIBIT PAKTHYECKOH JesITeIbHOCTH, HEOOXOUMBIE PE3yIbTaThl 00yUeHUS
c(hOpMHUPOBAHEI;

0-10 6anoB (HEYIOBIETBOPUTEIBHO) - PE3yIbTaThl 00yUEHHsI HE COOTBETCTBYIOT MUHUMAJIHHO
JOCTaTOYHBIM TPEOOBAHUSIM.

Pe3ynpTaThl MpOMEXYTOYHOH aTTecTanuu 0hOPMIIIOTCS BEAOMOCTBIO M BHOCSTCS B 3a4ETHYIO KHIKKY
00y4Jaromierocs.




